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Abstract of JP2001 057298 
PROBLEM TO BE SOLVED: To effectively 
reduce the scattered particles by mounting a 
scattered particle blocking member in parallel 
to or approximately parallel to a face formed 
by optical paths on optical paths of incident 
light to an X-ray reflection optical element 
and/or the light reflected from the element. 
SOLUTION: A scattered particle blocking 
member 8 made of an aluminum thin plate is 
mounted in parallel to a face formed by an 
optical path of X-ray entering into a reflection 
optical element 7 and a parallel beam bundle 
13 of the X-ray reflected by the reflection 
optical element 7. By mounting the scattered 
particle blocking member 8 on this place, the 
optical paths for the X-ray entering into the 
reflection optical element 7 and the X-ray 
reflected thereby are hardly intercepted. That 
is, the optical paths of the X-ray is not affected, 
and the attachment of the scattered particles 
scattered by a buffer gas to the reflection 
optical element 7 can be prevented. The 
thickness of the scattered particle blocking 
member 8 is preferably as thin as possible so 
as not to intercept the X-ray and actually below 
2 mm. 
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[Title of the Invention] X-RAY GENERATOR. PROJECTION 
EXPOSURE DEVICE HAVING THE SAME, AND EXPOSING METHOD 
[Abstract ] 

[Problem] To obtain an X-ray generator which prevents 
influences of scattered particles 

[Solving Means] An X-ray generator of the present 
invention is an X-ray generator having an X-ray reflection 
optical element into which an X-ray generated from a plasma 
is emitted, wherein a scattered particle member is mounted 
in parallel to or approximately parallel to a face formed 
by optical paths on the optical paths of incident light to 
the X-ray reflection optical element and/or the light 
reflected from the X-ray reflection optical element. 

[CLAIMS] 

[Claim 1] An X-ray generator having an X-ray reflection 
optical element into which an X-ray generated from a plasma 
is emitted, the X-ray generator comprising: a scattered 
particle member which is mounted in parallel to or 
approximately parallel to a face formed by optical paths on 
the optical paths of Incident light to the X-ray reflection 
optical element and/or the light reflected from the X-ray 
reflection optical element. 

[Claim 2] The X-ray generator according to claim 1, 
further comprising: a target disposed or supplied in a 
container whose pressure has been reduced; and a pulse 
laser light generator which irradiates the target with a 
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laser beam in order to generate the plasma from the target. 
[Claim 3] The X-ray generator according to claim 1, 
further comprising: an electrode to which a high voltage is 
applied in a pulse manner to generate the plasma. 
[Claim 4] The X-ray generator according to claim 1 or 2, 
wherein a cover which prevents the scattered particles from 
being attached to the X-ray reflection optical element is 
disposed in a peripheral portion of the X-ray reflection 
optical element so as to surround the X-ray reflection 
optical element . 

[Claim 5] The X-ray generator according to claim 1, 2, 3, 
or 4 , wherein the scattered particle blocking member has a 
thickness of 2 mm or less. 

[Claim 6] A projection exposure device comprising: an X- 
ray generator including an X-ray reflection optical element 
into which an X-ray generated from a plasma is emitted, and 
a scattered particle blocking member which is mounted in 
parallel to or approximately parallel to a face formed by 
optical paths on the optical paths of incident light to the 
X-ray reflection optical element and/or the light reflected 
from the X-ray reflection optical element; a reticle 
holding section provided with a reticle which is irradiated 
with the X-ray to form a pattern to be projected thereon; 
and a projection optical system which irradiates a 
substrate with the X-ray passed through or reflected by the 
reticle. 

[Claim 7] A projection exposing method comprising: a step 
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of radiating an X-ray from a plasma; a step of introducing 
optical paths of incident light and reflected light between 
scattered particle blocking members disposed in parallel to 
or approximately parallel to a face formed by the optical 
paths, when the X-ray is emitted into and reflected by a 
reflection optical element; a step of irradiating a reticle 
provided with a pattern with the reflected X-ray; and a 
step of irradiating a substrate with the X-ray passed 
through or reflected by the reticle. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to an X-ray reduction projection exposure device or 
an X-ray microscope, an X-ray analysis device, and an X-ray 
generator disposed in them. 
[0002] 

[Related Art] A laser plasma X-ray source (hereinafter 

referred to as the LPX) is considered as one candidate of 
an X-ray light source (X-ray generator) whose wavelength is 
13 nm or 11 nm. In a case where the LPX is used, when a 
target is irradiated with laser light in order to generate 
an X-ray, there are generated scattered particles of a 
gasified substance of a material constituting the target, 
an, ionized material and the like. When such scattered 
particles stick to a peripheral member of the target, a 
performance of the device provided with the LPX is 
adversely affected in some case. However, there is not any 
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LPX that does not generate any scattered particle at 
present. Therefore, it is proposed that the generated 
scattered particles be prevented from being attached to the 
peripheral member. As a method of blocking the scattered 
particles, there is proposed a method of filling a vacuum 
container with a buffer gas having such an amount that 
absorption of the X-ray does not raise any problem. 
[0003] It is proposed that a cylindrical scattered 
particle blocking member 4 be disposed in or in the 
vicinity of an optical path of the generated X-ray as shown 
in FIG. 6 in order to improve a scattered particle reducing 
effect in a case where the buffer gas is used (Japanese 
Patent Application Lald-Open No. 8-321395). The method 
using the scattered particle blocking member 4 mentioned 
herein is as follows . The scattered particles from a 
plasma 3, generated by irradiating a target material 1 with 
pulse laser light 2 for excitation, are allowed to collide 
with buffer gas molecules introduced into a container to 
change directions of movements of the scattered particles . 
Accordingly, the scattered particles are attached to the 
scattered particle blocking member 4 . This method rapidly 
Improves an effect of reducing the scattered particles 
which have heretofore reached and stuck to the surface of 
the peripheral member of the target . 

[0004] Moreover, as shown in FIG. 7, it is proposed that 
that a plurality of plate -like blocking members 4 be 
disposed in a solid angle of an extracted X-ray flux 5 to 
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prevent the attachment of the scattered particles. 
Accordingly, it is possible to reduce the scattered 
particles very effectively without reducing an extracted X- 
ray quantity in a case where the X-ray is extracted in a 
large solid angle. In a case where the X-ray is utilized 
as a light source as described above , there is sometimes 
used a thin-film filter (e.g.. beryllium foil) which cuts 
an unnecessary wavelength band, a transmission diffraction 
optical element (e.g., zone plate) or the like. Even in 
this case, to arrange the scattered particle blocking 
members 4 in or in the vicinity of the optical path of the 
X-ray as shown in FIG. 7 is very effective means for 
reducing the scattered particles . 

[0005] In recent years, in addition to the above- 
described LPX, a device using a discharge plasma is 
proposed as the X-ray generator. It is reported that a 
large radiant quantity of X-ray can be obtained by use of a 
dense plasma focus (DPF) which is one type of method. In 
this method using the DPF, the X-ray is generated as 
follows. For example, a coaxial cylindrical electrode is 
disposed in a gas atmosphere of argon or the like having a 
pressure of 0.2 Torr. A pulse voltage of about 1 kV is 
applied between the electrodes to generate the discharge 
plasma. Ions and electrons are focused on an electrode tip 
portion, accelerated, and heated by a current flowing 
through the generated plasma and an accordingly formed 
magnetic field. Accordingly, an electrode member on the 
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electrode tip portion and the target material present in 
the vicinity of the electrode are formed into plasmas and 
irradiated with the X-ray. 

[0006] It is reported that thrown electric energy is 
converted into the X-ray at a high ratio. A repeated 
operation exceeding 1 kHz is confirmed. Therefore, the use 
of the DPF as the X-ray generator is expected in the same 
manner as in the laser plasma. The X-ray generated by the 
LPX or the DPF as described above is reflected by a 
reflection optical element such as a reflection mirror 
before used in many cases . 
[0007] 

[Problem to be solved by the Invention] For example, it 
is considered that the X-ray is reflected by a rotary 
paraboloid mirror which is an X-ray reflection optical 
element in a case where a parallel luminous flux of the X- 
ray is formed. It is very effective to arrange a plurality 
of scattered particle blocking members 4 in the optical 
path as shown in FIG. 7 in order to prevent the scattered 
particles from being attached to the peripheral member in a 
case where a transmission type optical element such as the 
thin- film filter is utilized as described above. However, 
in a case where the generated X-ray is reflected by a 
reflection optical element such as the reflective mirror to 
utilize the reflected X-ray, the arrangement of the 
scattered particle blocking members cannot be freely set. 
[0008] The scattered particle blocking member 4 
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preferably has an area as broad as possible to obtain a 
high scattered particle reducing effect. However, in a 
case where the reflective mirror is utilized, for example, 
when the scattered particle blocking members 4 are arranged 
as shown in FIG. 5, the X-ray reflected by the surface of 
the reflective mirror is intercepted (5-a), and an only 
part of the reflected light is usually reflected (5-b). 
Therefore, any scattered particle blocking member cannot be 
disposed in an area where the reflected light passes. 
[0009] To solve this problem, the reflective mirror may 
be enlarged, and a large scattered particle blocking member 
may be proportionally disposed. However, since a high 
working precision and a subtle control of a multilayered 
film are required for actually manufacturing the X-ray 
reflective mirror, it is not very easy to manufacture a 
large element. Furthermore , it is not preferable to 
enlarge an optical element such as the reflection optical 
element excessively in order to suppress a size of the 
whole device to a certain degree. Therefore, the method of 
enlarging the reflective mirror and the scattered particle 
blocking member is not a substantial solving method. 
[0010] It has been demanded that the scattered particles 
be effectively reduced in the X-ray generator utilizing the 
X-ray generated from the plasma and having the X-ray 
reflection optical element as described above. Even in the 
DPF, since the electrode material or the target material is 
formed into the plasma to generate the X-ray, the substance 
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constituting the electrode or the target constitutes the 
scattered particles. When the generated X-ray is utilized, 
the reflection optical element is used in many cases . 
Therefore, it has been necessary to effectively reduce the 
scattered particles in the same manner as in the laser 
plasma system. 
[0011] 

[Means for solving the Problem] Therefore, the present 

inventor has investigated a method of efficiently reducing 
scattered particles without intercepting incident laser 
light or reflected X-ray in an X-ray generator provided 
with a reflection optical element to generate the X-ray 
from a plasma. As a result, the present inventor has found 
a shape and arrangement of a scattered particle blocking 
member which efficiently blocks the scattered particles 
without intercepting the laser light or the X-ray. 
[0012] Therefore, the present Invention first provides 
"an X-ray generator having an X-ray reflection optical 
element into which an X-ray generated from a plasma is 
emitted, the X-ray generator comprising: a scattered 
particle member which is mounted in parallel to or 
approximately parallel to a face formed by optical paths on 
the optical paths of Incident light to the X-ray reflection 
optical element and/or the light reflected from the X-ray 
reflection optical element (claim 1)". Secondly, there is 
provided "the X-ray generator according to claim 1, further 
comprising: a target disposed or supplied in a container 
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whose pressure has been reduced; and a pulse laser light 
generator which irradiates the target with a laser beam in 
order to generate the plasma from the target (claim 2)". 
Thirdly, there is provided "the X-ray generator according 
to claim 1, further comprising: an electrode to which a 
high voltage is applied in a pulse manner to generate the 
plasma (claim 3)". Fourthly, there is provided "the X-ray 
generator according to claim 1 or 2 , wherein a cover which 
prevents the scattered particles from being attached to the 
X-ray reflection optical element is disposed in a 
peripheral portion of the X-ray reflection optical element 
so as to surround the X-ray reflection optical element 
(claim 4)". Fifthly, there is provided "the X-ray 
generator according to claim 1, 2, 3, or 4. wherein the 
scattered particle blocking member has a thickness of 2 mm 
or less (claim 5)". Sixthly, there is provided "a 
projection exposure device comprising: an X-ray generator 
Including an X-ray reflection optical element into which an 
X-ray generated from a plasma is emitted, and a scattered 
particle blocking member which is mounted in parallel to or 
approximately parallel to a face formed by optical paths on 
the optical paths of incident light to the X-ray reflection 
optical element and/or the light reflected from the X-ray 
reflection optical element; a reticle holding section 
provided with a reticle which is irradiated with the X-ray 
to form a pattern to be projected thereon; and a projection 
optical system which irradiates a substrate with the X-ray 
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passed through or reflected by the reticle (claim 6)". 
Seventhly, there is provide "a projection exposing method 
comprising: a step of radiating an X-ray from a plasma; a 
step of Introducing optical paths of incident light and 
reflected light between scattered particle blocking members 
disposed in parallel to or approximately parallel to a face 
formed by the optical paths, when the X-ray is emitted into 
and reflected by a reflection optical element; a step of 
Irradiating a reticle provided with a pattern with the 
reflected X-ray; and a step of irradiating a substrate with 
the X-ray passed through or reflected by the reticle (claim 
7)". 
[0013] 

[Mode for carrying out the Invention] In the present 

invention, a scattered particle blocking member having a 
shape of a plate such as a thin plate or a thin film is 
disposed in parallel to or approximately parallel to a face 
formed by an incident light path and a reflected light path, 
when an X-ray generated from a plasma is reflected by the 
surface of a reflective mirror. Therefore, the scattered 
particle blocking member hardly intercepts any luminous 
flux such as a luminous flux of Incident light entering the 
reflective mirror from the plasma or a luminous flux of the 
reflected light reflected by the reflective mirror. 
[0014] Additionally, in the present invention, "the face 
formed by the incident light path and the reflected light 
path" refers to a face X shown in FIG. 4. The present 
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invention mainly relates to the generation of the X-ray, 
but is applicable to generation of an ultraviolet ray whose 
wavelength region is close to that of the X-ray (extreme 
ultraviolet) or an X-ray whose wavelength region is close 
to that of the ultraviolet ray (soft X-ray). 
[0015] FIG. 1 shows a schematic diagram of an X-ray 
generator (LPX) of the present invention. In the present 
embodiment , there will be described an example of a 
parallel X-ray luminous flux generating portion of an 
illumination optical system in an X-ray projection exposure 
device. A nozzle 12 is disposed in a vacuum container 10. 
A krypton (Kr) gas is jetted from the nozzle 12. The 
krypton gas jetted into the vacuum container 10 rapidly 
expands, and a most part of the gas cooled by insulating 
expansion forms a cluster. 

[0016] In a position about 0.5 mm from a tip of the 
nozzle 12, pulse laser light 2 for excitation emitted from 
a YAG laser generator (not shown) is condensed. 
Accordingly, the cluster and the gas are irradiated with 
the laser light 2 to generate a plasma 3. Moreover, when 
this plasma 3 is generated, the X-ray is radiated. The 
generated X-ray is disposed so as to have a focus on the 
position where the plasma is generated, and reflected by a 
rotary paraboloid mirror 7 on whose surface an Mo/Si 
multilayered film is formed to form a parallel beam bundle 
13. 

[0017] In the present invention, an aluminum thin plate 
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(scattered particle blocking member) 8 having a thickness 
of about 100 jjun is disposed between the plasma and the 
rotary paraboloid mirror 7 . To generate a sufficient 
quantity of X-ray by irradiation with the YAG laser (pulse 
laser light for excitation) 2, a density of the jetted 
krypton gas (cluster) needs to be high. However, since the 
krypton gas jetted from the nozzle 12 rapidly expands, the 
plasma 3 cannot be formed in a position largely distant 
from the nozzle 12. For this reason, the plasma 3 is 
generated in the vicinity which is about 0.5 mm from the 
tip of the nozzle 12. Therefore, a large number of high- 
speed ions forming the plasma 3 reach the surface 
(especially the tip portion) of the nozzle 12. and shave 
the surface of the nozzle 12. The shaved material forming 
the nozzle 12 flies around as the scattered particles. The 
scattered particles reach the rotary paraboloid mirror 7 
and stick to the surface of the mirror. This deteriorates 
a reflection performance. To prevent this, the scattered 
particle blocking member 8 is disposed to prevent the 
scattered particles from reaching the rotary paraboloid 
mirror 7 . 

[0018] A place where the scattered particle blocking 
member 8 is disposed is parallel to a face formed by the 
optical path of the X-ray entering the rotary paraboloid 
mirror 7 and that of the X-ray 13 reflected by the rotary 
paraboloid mirror 7. That is, the member is disposed in a 
position where the incident light on the rotary paraboloid 
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mirror 7 and the reflected light are not Intercepted. The 
krypton gas jetted from the nozzle 12 is discharged by an 
exhaust unit 11 attached in the vacuum container 10, and 
recovered by a krypton gas recovery unit (not shown). 
Accordingly, a pressure of the krypton gas in the vacuum 
container 10 is kept at about 0.1 Torr. 
[0019] FIG. 2 shows a schematic diagram showing the 
vicinity of the rotary paraboloid mirror 7. Since 
scattered particle blocking members 4 made of thin plates 
are arranged as shown in FIG. 2, there is hardly 
intercepted the optical path of either of the X-ray 
entering the rotary paraboloid mirror 7 and the X-ray 
reflected by the mirror. Therefore, the scattered 
particles scattered by the buffer gas can be prevented from 
being attached to the rotary paraboloid mirror 7 without 
adversely affecting the optical path of the X-ray. 
[0020] In the present embodiment, since the surfaces of 
the scattered particle blocking members 4 are delustered, 
surface areas are substantially remarkably enlarged. 
Therefore, a capability of adsorbing the scattered 
particles is improved. A degree of density with which the 
scattered particle blocking members 4 are arranged (the 
number of the scattered particle blocking members and a 
degree of interval between them) is preferably 
appropriately determined by the pressure of the introduced 
buffer gas and a degree of scattering of the scattered 
particles by the gas. For example, in a case where the 
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degree of scattering by the buffer gas is small, even when 
a travel direction of the scattered particles is slightly 
changed, the Interval between the scattered particle 
blocking members 4 needs to be reduced to densely arrange 
the members , so that the scattered particle blocking 
members 4 can block the particles with a high probability. 
[0021] Moreover, in the LPX as in the present embodiment, 
the nozzle is preferably made of SiC. This is because SIC 
has a high hardness and a high melting point, and it is not 
easily shaved by the high-speed ions. Furthermore, even 
when the material is slightly shaved, and the nozzle 
constituting substance reaches the surface of the 
reflective mirror, an influence on drop of the X-ray 
quantity is comparatively small, because silicon (Si) has a 
high transmittance with respect to the X-ray in the 
vicinity of 13 nm. 

[0022] In the device shown in FIG. 1, the scattered 
particle blocking member 8 may be provided with a driving 
unit 9 which moves the member while keeping a direction of 
the normal. Consequently, the scattered particle blocking 
member 8 whose scattered particle blocking effect has 
dropped during long-period use is removed from the optical 
path of the X-ray by the driving unit 9, and can be 
replaced with a new member. Moreover, since either of the 
incident light path and the reflected light path of the 
reflective mirror is not largely intercepted during the 
moving of the scattered particle blocking member 8, the 
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member can be replaced during the generation of the X-ray. 
However, when all of the scattered particle blocking 
members are replaced at the same time, the scattered 
particle blocking effect temporarily largely drops. 
Therefore, the members are preferably successively replaced. 
[0023] Moreover, a moving mechanism of the scattered 
particle blocking member 8 does not have to be provided 
with the above-described moving constitution as long as the 
generation of the X-ray may be stopped. The scattered 
particle blocking members may be manually moved. In the 
present embodiment, the scattered particle blocking member 
8 is made of an aluminum plate having a thickness of 100 um, 
but the thickness of the scattered particle blocking member 
is preferably as thin as possible so as not to intercept 
the X-ray. Typically, the thickness is preferably 2 mm or 
less, more preferably 1 mm or less. 

[0024] Moreover, a material of the scattered particle 
blocking member 8 is not limited to aluminum which is used 
in the present embodiment. However, the material needs to 
keep flatness without being deflected when disposed. In 
the present embodiment , the scattered particle blocking 
member is formed into a plate shape, and the thickness is 
set to be substantially constant. However, the member may 
be thin in a position close to the plasma, and thick in a 
position distant from the plasma as long as the plasma is 
sufficiently small. 

[0025] Furthermore, the scattered particle blocking 
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members do not have to be constituted of the same member. 
For example, the members may be constituted of a 
comparatively thick member in the position distant from the 
plasma and a member which is as thin as possible In the 
position close to the plasma. The former may be used as a 
support member of the latter. This solves the problem that 
the scattered particle blocking member is preferably 
thinner as described above, but strength of the thin member 
drops. A thickened tip portion (portion distant from the 
plasma) of the scattered particle blocking member can 
support the scattered particle blocking member, and the 
strength can be compensated for. 

10026] Additionally, there is considered a case where a 
sufficient distance cannot be secured between the plasma 
and the scattered particle blocking member, and the 
blocking member is shaved by the high-speed ions forming 
the plasma to such a degree as to raise a problem. In this 
case, it is preferable to manufacture the blocking member 
by use of a substance having a high transmittance of the X- 
ray for use in order to minimize a reflective mirror 
reflectance drop caused by the attachment of the shaved 
substance. Typical examples of the material include 
silicon (Si), molybdenum (Mo), and a material containing 
these substances. 

[0027] In the present embodiment, the scattered particle 
blocking members are successively replaced, but as a 
replacing method, there may be used a method of Inserting a 
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new blocking plate between the scattered particle blocking 
members and thereafter moving the member used up to that 
time. In this method, since the number of the blocking 
members temporarily Increases . the X-ray quantity slightly 
decreases, but the scattered particle blocking effect does 
not deteriorate . 

[0028] Moreover, in the present embodiment, the krypton 
gas is used as a target material, but both of a material 
and a shape of the target are not limited to those of the 
embodiment. For example, a thin -film, liquid- droplet , or 
particulate substance may be used as the target material. 
In this case, if necessary, another gas introducing port 
needs to be disposed to Introduce the buffer gas . In the 
present invention, the rotary paraboloid mirror is used as 
the X-ray reflection optical element to thereby form the 
parallel beam bundle, but there is not any restriction on 
the formed beam bundle. The scattered particle blocking 
members of the present Invention may be disposed even in a 
case where a divergent or convergent beam bundle is formed 
with the reflective mirror having a shape of. for example, 
a plane, a rotary elliptical face, a rotary hyperbolold or 
the like. 

[0029] Moreover, when a cover 14 is disposed to prevent 
the scattered particles from being attached to the 
periphery of the X-ray reflection optical element 7. the 
scattered particles attached to the X-ray reflection 
optical element can be more effectively reduced. FIG. 3 
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shows an example in which the cover 14 is disposed in a 
case where the rotary paraboloid mirror 7 is used in the X- 
ray reflection optical element. Furthermore, the scattered 
particle blocking member or the cover can be cooled to 
improve a scattered particle adsorbing efficiency and 
efficiently reduce the scattered particles. 
[0030] Furthermore, a pressure difference is made in the 
reduced pressure container so that a plasma side indicates 
a low pressure and an X-ray reflective mirror side 
indicates a high pressure, and accordingly a flow of the 
buffer gas is formed from the reflection optical element 
side toward the plasma side. This is effective for the 
reduction of the scattered particles . To form the flow of 
a gas toward the plasma, the buffer gas Introducing port 
may be disposed on the side of the X-ray reflection optical 
element and an exhaust port may be disposed on the plasma 
side. 

[0031] In a case where a gas target which might form 
scattered particles is used during the generation of the 
laser plasma, when the material of the nozzle for Jetting 
the gas or the material of the target of the laser plasma 
is a ferromagnetic material such as iron (Fe), cobalt (Co), 
or nickel (Nl) , the scattered particle blocking member is 
preferably constituted of the ferromagnetic material. When 
the scattered particle blocking member is magnetized in 
this manner, it is possible to efficiently adsorb and 
remove the scattered particles. 
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[0032] Moreover, the scattered particles may be removed 
by an electrostatic power by use of a material other than 
the above -described material. In this case, an 
electrostatic adsorbing unit can be disposed as the 
scattered particle blocking member to adsorb the scattered 
particles and effectively reduce the scattered particles. 
In the present embodiment, the LPX has been described, but 
the method of generating the plasma is not limited to this 
embodiment . For example , any method may be used as long as 
the method is applicable to the DPF using the electrode as 
described in the related art, plasma is generated, and the 
X-ray is radiated. 

[0033] Furthermore, in the present embodiment, the 
constitution of an exposure device and an exposure method 
have not been described in detail, but the present 
embodiment is applicable to the exposure device having a 
known constitution, and a known method is applicable to the 
exposure method. 
[0034] 

[Effect of the Invention] As described above, according 

to the present invention, in an X-ray generator having an 
X-ray reflection optical element such as a reflective 
mirror, scattered particles attached to the reflective 
mirror can be reduced without reducing light quantities of 
incident light of an X-ray generated from a plasma with 
respect to the reflective mirror and the X-ray reflected by 
the reflective mirror. In consequence, since the scattered 
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particles attached to a member such as the reflective 
mirror are reduced, stable generation of the X-ray can be 
retained for a long period. 

[0035] Moreover, when the X-ray generator of the present 
Invention is used in a projection exposure device, stable 
projection exposure is possible, and more efficient 
exposure can be performed. 
[BRIEF DESCRIPTION OF THE DRAWING] 

[FIG. 1] It is a schematic diagram showing one 
example of an X-ray generator of the present Invention. 

[FIG. 2] It is a schematic diagram of the 
vicinity of a reflection optical element present in the X- 
ray generator of the present invention. 

[FIG. 3] It is a schematic diagram of one example 
of the vicinity of the reflection optical element present 
in the X-ray generator of the present invention. 

[FIG. 4] It is a concept diagram showing a face 
formed by an incident light path and a reflected light path 
in the present invention. 

[FIG. 5] It is a concept diagram showing behavior 
of light reflected by a conventional scattered particle 
blocking member. 

[FIG. 6] It is a concept diagram showing one 
example of the conventional scattered particle blocking 
member . 

[FIG. 7] It is a concept diagram showing another 
example of the conventional scattered particle blocking 
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member. 

[DESCRIPTION OF REFERENCE NUMERALS] 

1 ... target 

2 ... pulse laser light for excitation 

3 ... plasma 

4 ... scattered particle blocking member 

5 ... X-ray 

5-a . . . X-ray reflected and intercepted 
5-b ... X-ray reflected but not intercepted 

6 ... reflection optical element ( mult ilayered- film 
reflective mirror) 

7 ... reflection optical element (multilayered-f ilm rotary 
paraboloid mirror) 

8 ... scattered particle blocking member made of an 
aluminum thin plate 

9 ... aluminum thin -plate driving unit 

10 ... vacuum container 

11 ... exhaust unit 

12 ... nozzle 

13 ... parallel beam bundle of X-rays 

14 ... cover 
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